t Title: MMAG^PROCESSING APPARATUS *f 
Inventor(s)^ Minoro SUZUKI .~.- r .^^y--, 



Serial No.: 09/725,686 
Atty. Docket NO.: 016907/1184 




• 



Jitle: IMAGE PROCESSING APPARATUS 
nventor(s): Minora SUZUKI 
Serial No.: 09/725,686 
Atty. Docket NO.: 016907/1184 



CD 
CO 



O 

O 
LU 
CO 

I 

O 

Osl 



O 

o 



CO 



Od 

LU O 

O ^ 
<£ UJ 

CL_ ^ 



CO ^- 
CO 



LO 
CO 



CO 



O 





o 








CO 


I • 1 




IMAGE 


PROC 
SECTI 



2 oo 



^ o 

GET 
LU h- 

<c o 



oo 

CO 



CO 
ZD 
CO 

CD 



l_. 



•ct: 
k lu 

" Q_ 



CM 
CO 



CO 
CO 



CO 













o 




<C 




> 


on 




ct: 







Q_ 
O 

oc 



o 

CO 



LO 



o 

LU 

ct; 
ct: 
O 
CJ> 



S LU 
^ CO 



C£ 



CD 

Q 
O 
O 



on 
O 



O Q£ 



CO 

_2 

s i— 

< <~> 

— I LU 

CO 

LU 

C£ —J 

ID o 

LU O 









o 




< 


on 







o 

I— 

o 

LU 

CO 

ct: 



CO 

co 



CO 

oo 





"55 


>- 












O LU 






O ^ 












ZD 




i<l 


Q_ 




c^O 


O 




>- LU 






ct: co 


1 

LU 




°£ 


<c 










ZD CL_ 






Or co 






Zj Q 



CVJ 



.CO 



Q_ 
O 

on 



On 
Q_ 



s 



LO 

OO 



on 

CD 

On 
LU 
CO 

3 



ct: 
O 



O on 



LU 
LU 

Ll_ Z 

ct: Q 

LU I— 
Q- CJ> 
<C LU 
Q_ CO 



Q_ 
O 



o 

LU 
CO 

o 

CO 
CO 
LU 
O 

o 

ct: 

Q_ 



OO 
OO 









o 




1 — 

o 

LU 




CO 








o 




1— 




Q- 




o 



CD 
OO 



L. 



oo~ 



O 
ct: 



oo' 



on 



*^oo 



><Olu 

u_ O CO 



O 
I — 

o 

LU 
CO 

on 



Od , 



■ CO 



CVJ 



.J" 




CCD 



PIXEL VALUE 



I 



LEVEL DETERMINING 
SECTION 



ynnnr 



106 

1 07 ~1 CLOCK 
CLK— CONTROL 
SECTION 



CG3-0 
CLK3 



CLK2i 



CLK1 



CLKO 



TW*: IMAGE PRQCESSIN6 APPARATUS 

Inventor^ Miner© Suzuki 

Serial No.: O^m^esg 

Aty, Docket NO,; 01@&»?H1%4 



J 



101 

? 



Q ct: j= 

XOlu 
wow 



102 



103 

? 



104 



£66 

ZHIUJ 

LUCCCO 



FIG. 3 



105 



< o o 
o; ct: lu 

OQ-W 



CLK3 
CLK2 



CLK1 



PIXEL VALUES 
(BIT0-BIT7) 



CLKO 




PIXEL VALUES 
AFTER 
PROCESSING 
(BIT0-BIT7) 



101 (102,103,104,105) 



FIG. 4 



Title: IMAGE PROCESSING APPARATUS 
"nventor(s): Minora SUZUKI 

ierial No.: 09/725,686 
Atty. Docket NO.: 016907/1184 



FIG. 5 



PIXEL VALUES (8bit) 



106 

1 



no LEVEL 

l }° DETERMINING 

SECTION 



DECODING SECTION 



DELAY 

CONTROL 

SECTION 



112T 1131 1141 115 



T 



t t t t 

CGO CG1 CG2 CG3 



•111 



CLK 



CGO CG1 CG2 CG3 



CLK- 



D 



G 

7 



Q 



121 



G 

7 



Q 



122 



G 

y 



123 



D 



G 

y 



Q 



124 



107 



125 



126 



127 



V 

128 



CLOCK CONTROL 
SECTION 



CLKO 



CLK1 



CLK2 



CLK3 



FIG. 6 



m 



itle: IMAGE PROCESSING APPARATUS 
Fnventor(s): Minoro SUZUKI 
Serial No.: 09/725.686 
Atty. Docket NO.: 016907/1184 



PIXEL 

VALUE 




CG3 
CLK3 

CG2 
CLK2 

CG1 
CLK1 

CGO 
CLKO 



H 



rumrLnjuuuuuinnnjiri 



Ltd 



i i 



1 



i i > 



iuinnnjmfinnnjuuinji^ 



i i 



i i 



FIG. 7 



# Title: IMAGE PROCESSING APPARATUS 
Inventor(s): Minoro SUZUKI 
Serial No.: 09/725,686 

Atty. Docket NO.: 016907/1184 \ 

j 



( END ) 



INPUT IMAGE DATA | — SI 



START LEVEL 
DETERMINATION OF 
PIXEL VALUE 



-S2 



,S3 

"IS IT" 
SMALLER THAN 
07h 



YES 



,S4 

'HAS TIME^ " 
Td ELAPSED AFTER IT 
JECAME SMALLER THAN- 
07h? 

[YES 




SET CLKO ON(CG0=0)AND SET CLK1, 
CLK2, CLK3 OFF (CGI, CG2, CG3=1) 



S5 



YES 



S8 

HAS TIME" ^ 
Td ELAPSED AFTER IT 
JECAME SMALLER THAN. 
1Fh? 

?YES 



SET CLKO, CLK1 ON (CGO, CG1 =0) AND 
SET CLK2, CLK3 OFF (CG2, CG 3=1) 
1 




•S9 



SET ALL OF CLKO, CLK1 , 

CLK2, CLK3 ON 

(CGO, CG1.CG2, CG3=0) 



SET CLKO, CLK1 , CLK2 ON (CGO, CGI , 
CG2=0) AND SET CLK3 OFF (CG2, 
CG3=1) 



-S13 



FIG. 8 



# Title: IMAGE PROCESSING APPARATUS 
Inventor(s): Minora SUZUKI 
Serial No.: 09/725,686 ^Pf 
Atty. Docket NO.: 016907/1184 ' 



SI- 



CCD - 



131 

? 

LINE DELAY 
SECTION 



-<4- 



132 



LEVEL DETERMINING 
SECTION 



WW 



106 

1 07 ^1 CLOCK 
CLK— CONTROL 
SECTION 



101 

_J_ 



ZujO 
XOuj 

CO O CO 



CG3-0 
CLK3 



CLK2I 



CLK1 



CLKO 



102 



1 03 

_2_ 



104 



<2i- 

_J Q O 
ZLUUJ 

u co 



105 

<> 

z ° 

Q O p 
<OU 

OQ-W 



GO 



FIG. 9 



141 

<> 

DECODING 
SECTION 



LEVEL DETERMINING 
SECTION 



106 

107 
CLK- 



WW 



101 

_L_ 



?LUO 

m o i_u 
ooUoo 



CG3-0 
CLK3 



CLOCK 

CONTROL 

SECTION 



CLK2| 



CLK1 



CLKO 



102 



103 

_J_ 



104 

_J_ 



< =5 I— 
_J Q O 
ZULU 
LU CC CO 



105 

O O j= 
uj 

OCLOO 




FIG. 10 



